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Abstract A new high rigid air bearing has been developed for a solution of bottleneck in the development of a small 
and ultra high-precision machine. One of the developed air bearing has hybrid restrictors which restricts air 
flow at entrance and exit of air gap, and has achieved 2 times rigidity of conventional air bearing. The other 
developed air bearing has elastic restrictors which restricts air flow at exit of air gap, and has achieved 3 
times rigidity of conventional air bearing.  
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Fig2.1 Pressure Distribution of Air Bearing with  
  Orifice Restrictor 
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Decrease of Air Gap 
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) Decrease of Air Gap 
Fig2.3 Schematic Diagram of Air Bearing with 
Hybrid Restrictor 
Fig2.4 Pressure Distribution of Air Bearing 
with Hybrid Restrictor 
Fig2.2 Pressure Distribution of Air Bearing 
with Surface Restrictor 
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2.2.2 弾性絞り方式 
空気軸受の高剛性化法としてアクティブ制御法














































































Fig. 3.2 Adjusting Mechanism of Recess Depth of Orifice 
Fig3.3 Measuring Instrument of Rigidity of Air Bearing 
   
   
Fig. 3.1 Under and Upper Block of Air Bearing 
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Air Compressor  
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空気圧分布の変化を求めることによって，計算で
きる．図 4.1 のオリフィス，ギャップ１，ギャッ






























mm ：1 モルの空気質量 










































































































































































Fig4.1 Schematic Diagram of Hybrid Restrictor  
Fig4.2 Rigidity of Air Bearing with Hybrid 
Restrictor and Step Restrictor 
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Calc. : Calculated Value 
Expe. : Experimental Value 
H.R. : Hybrid Restrictor 
S.R. : Step Restrictor    Orifice Diameter 
  











4321 ,,, cccc ：積分定数 
op ：大気圧 
1m ：空気質量流量 
K ：4.2 節参照 



























図 4.5に弾性絞りの支持位置の半径 2r の剛性へ































































































Fig4.3 Schematic Diagram of Elastic Restrictor 
Deformation by Air Pressure in Gap 
Elastic Restrictor 










2s  s  
Fig4.4 Effect of Elastic Restrictor Thickness on 
Rigidity of Air Bearing 
Fig4.5 Effect of Supportive Position of Elastic 


















C.V. 2r =33mm 
C.V. 2r =33.5mm 
C.V. 2r =34mm 
C.V. 2r =34.5mm 
E.V. 2r =35mm 
Thickness of Elastic Restrictor   = 9.5mm 
C.V.: Calculated Value 
E.V.: Experimental Value 



























Supportive Radius 2r  of Elastic Restrictor 
is 34mm 
pt ：Thickness of Elastic Restrictor 
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